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Pui-suanl to Scctioii I 401 ol‘the Commission’s Rules, DIRECTV Enterprises, LLC 

c‘DlRr;C’W’) icrcby petitions the Coiiiiiiission to institute a rulemaking proceeding to 

dcteniiine whether il iicw class of direct broadcast satellite service (“DBS”) satellites can feasibly 

be aulliorizcd i n  thc current spectrum used to provide DBS service (also referred to 

internalionally as Broadcast Satellite Service (“BSS”)) in  the United States, from orbital 

positioiis that are separated by less Llian nine degrees. 

Nine-dezree spacing has been the foundation of the U S. DBS industry since its 

iiiccption, and it has served both the industry and the public extremely well. Billions ofdollars 

ha\,e been invcstcd in a deploycd satellite infrastructurc that provides competition to cable 

monopolies and exleiids iiiultichannel video, audio and other innovative services into geographic 

areas ~inrcachcd by cable However, several entities have asked the Commission for authority to 

interleave lower-power DBS sakllites belween the exisling DBS satellites that operate pursuant 

to the Commission’s nine-degree orbital spacing policy and the Region 2 BSS Plan of the 

~ l l l ~ ~ i l ~ t l ~ n ~ ~  1 elecomniunicalions Union (“[TU”) 7he question of whether these shofl-spaced 

“tueencr” satcllltrq can be authorized, and i f  so, their technical characteristics and the spacing 



t ha t  tlicy musl observe i n  order lo protcct the operations and future growth of deployed U.S. DBS 

sysleiiis, are qucstions best answered i n  a rulemaking setting 

Part onc of this pelition explains why the timc is ripe for a rulemaking on the 

aiilhori/atioii ortweciier DBS satellites at  orbital spacings of less than nine degrees. Part two 

identifics certain key public policics that should guide the rulemaking: (1) protection of existing 

sen  ices and IiiTrastrticturc inveslnients by operational DBS systems using the 12 GHz band, and 

(2) presercation of the technical flexibility required for such operational DBS systems to 

coiilinuc lo grow and innovate as they strive to provide vigorous competition to incumbent cable 

television systems. A n y  attempt to accommodate tweener satellite systems at 12 GHz in the U S 

porrioii o f  the gcostatioiiary orbital arc must not be permitted to stifle, for example, the continued 

expansion o f  DBS-ticlivered local broadcast channels, the continued rollout of DBS-delivered 

high-delinilion television (“HDTV”) programming, or the continued development and 

iiilroduction or  iniiovativc ncw satellites and services by operating DBS systems Part three 

oullincs a noii-exclusive list of specific proposals and questions on which the Commission 

should solicit comment 

I .  THE TIME IS RIPE FOR A RULEMAKING ON THE AUTHORIZATION OF 
“TWEENER” SATELLITES AT ORBITAL SPAClNGS OF LESS THAN NINE 
DEGREES 

Nine degree orbital spacing has been the foundation for the development of DBS service 

in  tlic United States. As the Commission has explained 

111 the early 1980’s, l’rll members reached agreement on assigning 
I3SS orbital localions among the ITU’s member countries. 
accordance with Appendices S30 and S30A, DBSorbzial 
ussigiinients to [he United Stuies are separaied by nlne degrees, us 
opposed to twodegree spucrng used io acconrmodate C and Ku 
hind FSS rrssigniiienrs Greater orhrtcll spucrng in the DBS service 

. In 

2 



ennbles subscribers lo  iise eurth S I U I I O I Z  antennas that are smaller 
Ihun lhose gene!-ullv eniplovedfor C and Ku hand services.l 

DBS operators i n  tlic United States havc invested a billions ordollars to design, deploy and 

oprralc higli-powei- DBS satellites across U S -allotted DBS orbital locations, in reliance on the 

fact tha t  these locations are spaced nine degrces from one another. This orbital spacing has 

allowed DBS to grow into a niass-market consumer offering that presently serves more than 20 

million U.S. consuiiicrs, and indeed, has defined the core qualities of U.S. DBS service, 

including rohusi, high-quality signals; high throughput; and consumer-friendly, small, non- 

tracking dish aiitcnnas 

The Commission‘s nine-degree orbital spacing policy likewise has fostered expansion 

and  innovation in  the DBS scrvicc Adcquate orbital spacing has allowed U S .  DBS operators in 

rcccnt years to deploy high-power satellites that incorporate spot beam technology, which 

cnahlcs thein IO ofrer satellite-delivered local broadcast channels, thereby fostering increased 

compelition with incumbent cable television operators. And such spacing could become even 

iiiorc critical as U S DBS operators conlinue to innovate by deployng additional spot-beam 

satcllitcs, implcmeiiting higher order inodulation and coding, and rolling out new services, such 

as high-definition television (“IIDTV”) and interactive services. 

The Commission has anticipated that i t  might some day need to formally explore the 

prospect o f  reduced orbital spacing for DBS satellites, particularly as “the satellite industry as a 

uhole bas become more global in nature” and non-U.S. licensed satellites seek to “provide DBS 

service to IJ S.  consumer^."^ For the 12 GHz band,’ which features deployed, operational DBS 

Polic.lr\ unil Rnlm /(I , .  fhe  DIWC/ Rroadcnyt .Su:crldlile Serv~ce, Norm of Proposed Rulemukmg, 13 
ICC‘ Rcd 6907 ( I  998) (“DBS Rulcs NPRM”).  at  7 6 (einphasis added). 

I’olicic7r mil R u l e \  /or flie Direcl B~m&ii.\i Surelliie Service, Report and Order, 17 FCC Rcd 11 33 I 
(2003) (“DBS Rulcs Order”), a t  7 90, DBS Rules NPRMat 7 50 

I 
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sysrenis, DIRECTV has consistently counscled extreriic caution in this regard, which was 

ackiiowlcdged by thc Commission last year 

Service into the United States from future entrants such as non- 
U S. DBS satellites could result rn smaller satellite spacing than the 
c,urrent nine-degrce separation betwecn U S  DBS orbital locations. 
The orbital spacing helwecii satellites scrving the same geographic 
area, combined with both the satellite transmit characteristics and 
rcccive earth station anlenna performance, determines the amount 
of interference a DBS system will rcceive. DIRECTV states that 
thc core charactcristics of DBS service . . . argue against tight 
spacecraft spacing and thc resulting interference limited links. It 
cautions that any use of Region 2 orbital locations at less than 9- 
dcgrees separation he studied very carefully 

Undcrstanding the seriousness of the issuc, the Commission pledged to fully consider such issues 

“iii future rulemakings” if necessary 

DIRECTV submits that i t  is i iow time for the Commission to undertake a thorough and 

syslematic analysis in a ruleniaking proceeding of the implications of reduced orbital spacing for 

DBS satellites serving, or proposing to serve, the United States at 12 GHz. As the Commission 

anticipaled, poteiitial forcign BSS entrants have begun, in an uncoordinated, piecemeal fashion, 

to challenge thc Coniinission’s loiigstanding nine-degree spacing policy SES Americom, Inc. 

(“SES”). for cxample, has filcd a petition for declaratory ruling to provide service to the United 

States rrom il proposcd U.K -filed modification to the Region 2 BSS Plan at 105.5” W.L.,6 in 

belween U S assigiiments at 10 Io W L. and 1 I O ”  W L - that is, 4.5 degrees away from five 

’ [I S DRS syslems upllnk programming utilizing thc 17.3-17.8 GHz frequency bands, and downlink 
piograi’nining from DBS satelhles lo consumers utilizing the 12.2-12.7 GHz band (“12 GHz band”). 
DBS KuIe\ Odcr  a1 7 129 (footnotes omitted) ‘ 

‘ I)HS RLI/c.\ NPRM at 50 
’ SE.5 .Aiiiericoiii. I n ( ,  , f e l l t lo i7 fo~  Ddf l ru lory  Ruling To Serve the U S  Markel Usrrig BSSSpecirunz 

/riiiii /lie /OS 5’ W L Orbilul Locnlion, Petltion for Declaratory Ruling, SAT-PDR-20020425-00071 
:It I (f i led Apr 25. 2002) (“SES Petition”) 
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high-power DBS satellites, including one state-of-the-art spot-bean1 satellite that DIRECTV uses 

lo  serve iiiorc than eleven million U.S consuiners. 

Furtliermorc. SES's proposed entry into the United States at 105.5" W.L. is not an 

isdlatcd proposal Forcign administrations, such as thc United Kingdom and the Netherlands, 

i i w  have proposed Region 2 Plan modifications proposiny U S coverage at 96.5" W L., 1 1  4.5" 

W L , 125" W L and 127" W L And although initially opposed to the SES proposal: EchoStar 

Satellite Corporation ("EchoStar"), a major U.S. donicstrc DBS operator, now has joined the 

rray, tiling applications for authority to operate DBS satellites from 86.5" W.L., 96 5" W.L., 

1 I 4  5" W L and 123 5" W L x  

Although DIRECTV opposed the SES Petition," i t  has no categorical objection to a 

consideralion of twcener DBS salellitcs at  reduced orbital spacing Indeed, DZRECTV rrseyin 

I907 proposed 4.5 degree-spaced DBS satcllites in  spectrum allocated for DBS use at 17 GHz 

wlicn that spectrum becomcs available in 2007. However, any decision to insert short-spaced 

I~cIioStar 1111s subiiiiried tecliiiical analysis deinonslratiiig that "the proposed insertion of a DBS 
hatellite a t  I05 5" W L is likely incoinpat~ble with existing and planned U.S DBS satellites assigned 
10 thc I O  1' W L and 110" W L. orbital locations " Comments of EchoStar Satellite Corporation, File 
N o  SAT-I'UK-20020425-00071 (June 17,2002), at  i 

Ser, e g , ,Applii.utiuu of EclioS/ur Surellr/c Corporalmi for  Aulhurrly To Cunslrucl. Launch and 
Opci-u/e u Direci Bi-oaricu.o Si~r r l l~ r r  111  the 12 2-12 7 GFfz and I 7  3-1 7 8 GHz Frequency Band,s uI 
/ / I C  86 5" W L Orhirul Lomrron, SAT-LOA-20030609-00 I I3 (filed June 9,2003) ("EchoStar 
Applicatioii") (EchoStar also filed t l ie  follo\ving applications for authority to construct, launch and 
operate L>BS satclliLcs beiwcen the existing U S DBS locations SAT-LOA-20030605-00109 (96.5" 
W I,). SAT-I.OA-20030604-0010X ( 1  14 5" W L ) ,  SAT-LOA-20030606-00107 (123 5" W L ) )  
Among other grounds for opposiiioii, DIRECTV presented technical data demonstrating that SES's 
proposcd satellite would cause harmful interference with existing U.S. DBS satellites, and more 
imporrant, that  requiring U S IIUS systems to protect SES's satellite at 105 5' W.L in  the manner 
sotight by SES would severely hamper the expansion of existing and planned DBS services, includmg 
Ihc operalion and ruriher deployment of high-power spot beam satellites to provide local-into-local 
scrvices and the iniplementalion of more spcctrally erficient modulation schemes. See Opposition of 
D I R F I T V ,  Inc , Filc No SAT-PDR-20020425-00071 (filed June 17,2002), see also Reply of 
DlI(k('TV, Inc , File No SAT-PDR-20020425-00071 (tiled July 3, 2002) EchoStar also has 
o~posed the SES Petition on siinilar grounds See Comments of EchoStar Satellite C o p ,  File No 
SA I -PDI<-20020425-00071 (tiled June 17, 2002) at  4-5 
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DBS satellitcs serving the United States into the arc must be supported by a comprehensive 

technical record. aiid not cffectuated through a series of piecemeal “landing rights” or licensing 

aditidications or unrelated, “one-oft” coordinations with other administrations The Commission 

has ackiiouledgcd rcpeatedly that a rulemaking proceeding “is generally a better, fairer and more 

efrectivc method of implcmcnting a new industry-wide policy than is the ad hoc and potentially 

titievcn application o f  conditions i n  isolated proceedings affecting or favoring a single party.”’” 

And a rulemaking proceeding is spccifically the approach thc Commrssion has taken in the past ~ 

~ ~ i s e l y  in DIRECIV’s view ~ regarding fundamental changes to or implementations of orbital 

spacing policy 1 1  

Furthermore, the possibilities (hat arc within the Commission’s grasp in this case are 

significantly iniore coniplex than the essentially binary questions posed by recent applications. 

Any authorization of (weener satellites will necessarily require the balancmg of important 

considerations such as service availability, chaiincl capacity, equipment cost, consumer 

,lnientliiieni of Purl., 2 tnid 25 u/ Ihe C ‘ u i i i i n i ~ ~ i o n  h Rules IU Permit Operution of NGSO FSSSvsIenis 
Co-Fteyuoicj wirli GSO uird i“erre\lriul SysfeinA in tlie Ku-Bund Frequency Range. Amendinem of 
/lit! (‘owinii.s.cioii :\ Rules lo Aulhorize Subsidiary Terreslrial Use of the I 2  2-12 7 GHz Band by Direct 
llroadcusi Surellite LicenJees urid llieir- Afliliure~, Sccond Rcpon and Order, 17 FCC Rcd 9614 at 1 
21 8 (2002) (“NCSO-MVDIX Second Kepon and Order”) 

.Sty e g , I,icemiiig of Spnce Slniioiis in a he Doiiiesric Fixed-Salellrre Servrce and Relared Revrszons of 
/’ui.f 25 o/f l ic  Rule\ undReguIufioii.\, Notice oflnquiry and Proposed Rulemaking, 88 FCC 2d 31 8 at 
7 I4  ( I  981) (“FSS 1,icensing NPRM”) ,  at  1 I3 (goal of rulemaking proceeding to make a record on 
feasibility of reduced orbital spacings), Awynii ienl o/ Orbiful Localrons lo Space Slalrons zn the 
/ h l i e ~ i i c  I.~,wl-Sualellzie St,rvice, Meirrurundurir Opinioii and Order, 84 FCC 2d 584 ( I  980), at 1 44 
(finding thai “although a reduction in orbital spacing to accommodate more satellites in  orbit, as 
proposed by N r M ,  is likely to be fdslbk, we are deferring this question to a further proceedtng to 
insurc that such a decisioii IS  based 011 [a] inore complete record than is before us today”) Indeed, at  
I7 GH7. i n  rcspoiisc to I)IREC’IV’s proposal for 4 5 degree orbital spacing of DBS satellites, the 

C~mnlission found i t  “premattire” to dccide the issue, hecause “such spacing might unduly restrict thc 
i h i l i l y  to share 1111s band” aiid “tliere could be sigiiificant changes in technology during this period ” 
7 11115. tlic Comiiiissioii “wil l addrcss orbital spacing” at I7 GHz “ill a future proceeding ” Blarikel 
Lic.eii.stiig Ortlrr, I 5  fCC Rcd I3430 (2000), at 7 IO0 If the Coininisslon decides to consider 
propohaI5 foi [lie proviuon o f l J  S DRS servlcc a t  12 GHz from orbttal posltlons spaced less than 
nine degrees away from one another, then theJustlfications for doing so vla a rulemaking proceedlng 
arc even more powerful and urgent 
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accepraiicc, and markct structure. If, for example, it  turns out that the technical accommodations 

necessary to iiiake way for a tweener satellite at 105 5" (with 4.5" of orbital spacing) would make 

i t  cqually fcasible to place IM'O tweener satellites at 104" and 107", then an affirmative response 

hy  1hc Commissioii oii the narrow question regarding 105.5" would actually preclude an outcome 

that may well have superior public intcrest benetits It is therefore critically important for the 

Commission to sei7e the current opportunity to consider the entire range of possibilities, in light 

o l ' a l l  o f  tlic pcrtineiit policy coiisidcrations, i n  order 10 optimize the United States' use of scarce 

spcctruin and orbital resourccs. The scope of that inqui ry  demands a rulemaking, 

I I .  ' I H E  COMMISSION MUST BROACH THE "TWEENER" SATELLITE ISSUE 
WITHOUT IMPAIRING PIONEERlNG INVESTMENTS BY CURRENT U.S. 
DBS OPERATORS OR HAMSTRlNGlNG THE GROWTH NECESSARY FOR 
THESE OPERATORS TO CONTINUE TO COMPETE WITH INCUMBENT 
CABLE TELEVISION OPERATORS 

Although the Commissioii has a number of interesting options to consider in a future 

rulciiiaking. two central policies s h ~ t i l d  not bc i n  qucstion First, the Commission's approach to 

(hc twccner satellite issue must respect historical investment in DBS satellite deployment - and 

because o r  {he nature ofsatcllitc construction and deployment, "historical investment" includes 

capital that has already beeii invested in  satellites that may not be deployed for several years 

Sccond, the various tradeoffs that the Commission must consider i n  crafting service rules for 

tweenei- satellites must be resolved in such a way as to preserve the technical flexibility that has 

pci-mittcd cxistiiig DBS operators to innovate and provide vigorous competition to cable 

television operators This need to expand and innovale demands that any effort to accommodate 

tmccncr satcllitc systems, including thc intcrfcrence proteciion to be afforded such systems, not 

bc aIIo\~cd to impair the necessary steps that curieni DBS operators must take to upgrade and 

iinpro\'e their systems, and thc concomitant expanded or new services that they will introduce to 

U S consuiiiers 
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As iiieiilioncd, since the inception of DBS service In the United States, orbital 

assigiiiiients for DBS satellites serving the US. have been separated by nine degrees.I2 

Trcinendous investments have becn niade in existing U.S. DBS systems in reliance upon the 

(.’oiriiiiissioii’s nine-degree orbital spaciiig policy, and DBS service has undergone exponential 

Srowtli since the Cominissioii first adopted DBS scrvice rules in 1982. Indeed, nine-degree 

spaccd DBS satellites have beeii thc catalyst for a high-quality, mass-market service that now has 

approximately 20 million subscribers in  the United States, and that continues to represent the 

most erlective compelitive service lo iiicumbent cable systems in the Multichannel Video 

Prograiiiiiiiiig Distribution (“MVPD”) market l 3  Furthermore, the nine-degree orbital spacing 

policy has  i n  largc part faciliratcd rcccnt tcchnological developments that make it possible for 

IJ S DBS operators to deploy high-powcr spot beam satellites that deliver local-into-local 

services, further increasing coiiipctition to cahle television systems, as well as CONUS satellites 

tha t  support the provision of national prograiiiniing, advanced television services, including 

HDTV serviccs, and interactive services. 

If thc Commission I S  lo authori7e tweener satellites with spacing of less than nine 

dcgrccs, the first priority should he to ensure that tweener satellites will not adversely affect the 

current or fiikire operations of dcployed DBS systems operating in the 12 GHz band whose 

satcllitcs and planned inodilicatioiis have been based on a continuation o f U  S. nine-degree 

spacing policy. DIRECTV, Tor exaiiiplc, is continuing to upgrade its satellite fleet to employ 

spot bcams that will allow i t  to provide satellite-delivered local broadcast channels in more 



dehigiiafcd iiiarkct areas (“[>MAS”) ’‘ Spot beam teclmology requires the flexibility afforded by 

nine-dcgree spacing Irexisting salellitcs were required to accommodate the operation of 

satellitcs introduced bctween thc current iiinc-degree assignments, spot-beam power would likely 

have to be rcduced, resulting in  diminished local channel service to many U S. cities. The 

rcductioii iii power ~ o ~ i l d  also likely restilt in signal outages and incomplete geographic 

coverage of DMAs i n  which satellile-dclivered local service is provided. As transponders are 

switched rroni a higher to a lower code rate, fewer channels would be available to DBS carciers 

for ielransiiiission into a DMA.  A n d  because of the “carry one, carry all” requirement of Section 

;3X o f  the Communications Act,” evcn a small diminution in capacity in a spot beam could 

ics~ilt in a total inabilily to continue to provide local-into-local service in  a market if the beam 

caii in0 longcr support all of thc stations in the market 

Moreover, DIRECTV has invested substantial resources to develop higher-power spot- 

bcam satellites that operatc uith higher effective isotropic radiated power (“EIRP”) and that 

would eiiiploy hisher order modulation schemes in  order to gain more capacity to provide 

ad\,anccd, haiidwidth-intensive serviccs, such as HDTV.“ These advanced technologies again 

habe been desigiicd to hc dcployed in  reliance on the nine-degree orbital spacing policy. These 

tcclinologies may not be ablc to operate in a 4.5-degree spaced environment - at least not i n  the 

fashion that is proposed by SES and EchoSlar Thus, requiring all future U.S. DBS satellites and 

corresponding modifications 10  he ITU BSS Plan to protect tweener satellites in the proposed 

I 4  . ~ C , C C  ,lppl/cal/o~! 01 I l IRliCTV f < t ? i c q v l . w s ,  LLCfOr Aulhovrly 10 Launch aird Operale DIRECTV 7s 
/L~S.~lBSS- I,!?), File No SAT-LOA-2003061 1-001 15 

-17 LJ S C @ 338(a) 

IlD’l’V rcquires approximately fivc ilines [he hit rate as standard definition television In order to 
providc a reaqonable number of HD channels pcr transponder, advanced modulation and coding 
Icchniques will bc rcquired. along with Iiighcr CIN ratios C N  ratios of 8-12 dB will be required for 
hit r a t a  o f4040 Mbps With highcr CiNs and higher satellite transmit power comes the potential of 
i nc reaxd  inicrt‘erencc to clohely spaccd satellites 
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iicw 4 5-degrec spaced orbital Iocatioiis could severely hinder, and even freeze, development and 

tisc of new satcllitc techiiology by any U S  BSS system. 

Congress has specified its soal o f  promoting the continued emergence ofDBS as a strong 

coiiipctitor 10 iiicuiiibenl cahlc opcrators, and has given U.S. DBS operators the authority to 

dcliver local broadcast signals to coiisumers via satellite i n  order to achieve that goal. Therefore, 

1 1  is highly questionable wlielher adopting a new BSS orbital spacing plan at 12 GHz that 

lhrcatcns such developments is in thc public interest. Such considerations instead should he 

examiiicd in tlic proposed rulcinakiiig proceeding, since that would allow the Commission to find 

thc bcst way to accoiiimodatc all iiitcrcsts instead o f  simply choosing one at the expense of 

others 

DIRECTV urges the Coniniission lo conduct this rulemaking proceeding with careful 

3tielition IO the impact that thc introduction of short-spaced tweener satellites will have on the 

continued emergence o f  DBS as a strong compctitor to incumbent cable television operators To 

cffcctibcly compete with cable, DBS operators must be able to continue to innovate 

technologically They must he perinitled to expand their delivery of local broadcast signals, 

HDTV progi'aiiiming and othcr ncw SCIV~CCS to consumers via satellite. Thus, the Commission 

should ensure that any DBS satcllites launched into iicw orbital locations would not hinder the 

dcvclopincnt or deployment of new spot beam satcllitcs or of advanced modulation systems that 

dclivcr morc chaiincls and/or inore advanced services 

111.  ISSUES TO BE ADDRESSED IN A RULEMAKlNG PROCEEDING 

A. 

'The Coininissioii musl evaluate the gcneral feasibility and tradeoffs involved in reducing 

Gcncral Feasibility of Reduced Orbital Spacing for DBS Service at 12 GHZ 

h c  orbital spacins cnvironiiieiit for DBS systcnis serving the United States to something less 

than nine dcgrees 111 so doing, h e  Commission must consider how these tradeoffs vary 



dcpciidiiig tipon the typc o f  orbital spacing and other parameters considered, and create a 

coinprchciisive record on thc lccliiiical issues. 

This in fact I S  the approach that the Commission took in examining reduced orbital 

spacinz implica~ions for the Fixed-Satcllitc Service (“FSS”). I n  that proceeding, the 

Coinmission acknowledged that there arc ccoiiomic and technical costs that increase with smaller 

orbital scpai-ation, including higher interfcrciicc levels adversely affecting service quality or 

system capacity, more expensive equipnieiit ncedcd to reduce interference to acceptable levels, 

and loss ofoperalioiial flexibility as adjacent satellite systems are engineered under tighter 

coiislrainls IO decrease inlcrfcrence problenis. 17 

In additioii to the prolection o f  existing satellites and earth stations, the Commission 

iiidicakd that it  must “consider long range policies needed to assure users that their demands can 

be satisficd well into the l990.s. Investment decisions for the next generation of domestic 

satcllilcs \ \ i l l  be made during the inid-to-late I9XO’s  This is because of the long lead times 

associatcd with satellite design, cunblruction and launch.”18 For instance, in  its FSSLicensing 

Order, tlic Coiiiiiiission considered the future growth of narrowband services and recognized that 

careful frcqticiicy planning was required to protect narrowband services, which at the time 

“appear[ed] to be growing rapidly ..I U 

The same rationale must apply here with respect to any change to U S .  DBS orbital 

spaciiis. 

satellites, a six-dcgrce spacing regime could also be considered In the recent re-planning of 

For example, whilc the SES and EchoStar proposals envision 4.5-degree spaced DBS 

spccil.tmi 111 i’ru Regions I and 2, for example, six-degree spacing was used as a guide, although 

11 



this was based on assumptions of 60 cm antennas and a hard power limit on the satellites, which 

arc difrcrciit rroin the conditions i n  Region 2 2" Three-degree systems also could be proposed 

and dcsigned to coexist with current nine-dcgrce systems. Here, the trade-off parameters of 

rcccive antenna S I L C  and availahility for closcly spaced systems will be magnified as compared to 

4 5-degrcc spacing Nonetheless, i n  considcring a radical alteration of the present nine-degree 

spacins regime for DBS, all such regimes should be considered Indeed, there are a myriad of 

sceiiarios in which tweeiier satellites can bc dcployed Among the parameters that can vary are 

orbital spacing, availability, (lata rate, protection to nine-degree satellites, protection from nine- 

dcgi-cc satcllitcs and othcr twccncr satellites, and receive antenna size. 

To illustratc this point, four parametric charts below show trade-offs that can be made to 

Facilitate lcss than nine-degree spaced satellitcs and still protect existing DBS services. (The 

protection crileria assumed for existing satellites are discussed in Section I1.B. below.) Figures 1 

and 2 show C/N vcrsus dish size, one for three-degree spacing and one for 4.5-degree spacing. 

Figtircs 3 and 4, show dish size vcrsus availability, again, one for each case *' 
paranictcrs arc held constant "HP" are the high-powcr nine-degree spaced satellites, and "LP" 

are the lo\q>ower .'tuccner" satellites 

The other 

In [(egion 2. the receive anLennas are almost exclusively 45 cm and there are no pfd limits for 
~rmsinitring satcllitcs 

11 should he noted that the [weencr satcllite spacing is not exactly three degrees or 4 5 degrees For 
lhc 3-degree case, thc spacing is actually slightly greater than three degrees between the tweener 
satellites and  thc nine-degree satellilrs since the tweener satellites are closer to each other than to the 
ninc-dcgire satellites This is to ininimi~c intcrference into the nine-degree satell~tes. For the 4 5 -  
degrcc case, the spacing is assumed Lo he 4 3 deyees to the nine-degree satellites since BSS satellites 
call opelarc a t *  0 2 deyrccs from the iiominal orhitdl assignment 
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Figure 2 C/N vs  dish s17.c for 4 5-degree spacing 

13 



Analysis of LA; 
C k 2 4  from WC LP sat 
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Figurc 5 bclow shows the Shannon lheoretical limit for capacity versus CA! Advances 

i i i  codirig techniques allow data rates within 1 dB of the theoretical limit (lower pink curvc) For 

example. a data ralc o f  24 Mbps (1.2 bitsiseciHz x 20 MHz) requires a C/" of about 2 dB. 

Allowins Ibr receiver demod and saicllite degradation (approximately 1 dB for QPSK), the 

required CIN I S  3 dB 

For the tlircc-dcgrcc spacing casc, and for 99 5% availability i n  Los Angeles with a data 

rate 0124 Mbps, a C/N of 3 dB requires an 85 cm dish (see Figure 3) .  A data rate of 24 Mbps I S  

casily altained using QPSK tiiodulatioii with a 2/3 code rate and advanced coding techniques, 

suck as iurbo code or LDPC (low-density parity check). Of course there are many different 

possible scenarios and tradeoffs I r a  higher data rate or availability I S  deslred, larger antennas 

can hc deployed 

Shannon Capacity 

- 2 - 1 0 1 2 3 4 5 6 7 8 9 1 0 1 1  

CIN,dB 

Figurc 5 Tlieoreiical (Shannon) limit for capacity vs. C/N 
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B. Protection Criteria That Adequately Protect Both Existing and Planned U.S. 
DBS Satellites and Services 

A n y  iicw regulations tha t  thc Coniinissioii may consider adopting in its examination of 

reduced orbital spaciiis should provide techiiical parameters and protection critena that allow 

DBS satellites operating from new locations to coexist with existing systems, and to 

accommodate eristiiig systems‘ dcvelopnient of advanced satellite technologies and services. As 

dcscribed above. the LJ S DBS ber\<icc at 12 GHz is not a “green field,” but instead has been 

cultibated bascd oil the curreiit nine-degree spacing policy 

I n  t h i s  rulciiiaking procccdiiig, the Commission should make the protection of current 

Uiiited Statcs BSS Plan assignmciits and existing modifications the paramount pubhc interest 

criterion I f  rcduced orbilal spacing is pemiitted, then sewice rules should be adopted that 

protect the operations and growth of  existing DBS services, and that do not permit tweener 

satellites to crodc the high service availability that U S. consumers expect from DBS. Indeed, 

for this reasoii, because of the needs of deployed DBS systems that have relied on nine-degree 

spacing, ~t should not be cxpccted that tweener satellites should or can be afforded the same 

operatins conditioiis or level o f  protection as systems operating from the original United States 

Region 2 BSS Plan assignnieiits (or modifications to these assignments) already in operation 2 2  

I f the Commissioii decides to conslder the legal, technical, and pollcy impl~cat~ons of 

iiiipleiiientiiig a lcss than niw-degree orbital spacing plan at 12 GHz, DIRECTV proposes that 

I )  . 
~~ I hc Coniniission has held tha t  even when a foreign satellite service provider has ITUpriority, 

-‘cxiwiig U S wtel l i te systeins arc not required to change their llcensed operating parameters to 
accominodate additional non-U S licensed cystems ” Pacr/ic Century Group. lnc , Leifer oflnleni u h  

u Foreign .Su/c/ / i le Opeviitor lo Pt ovide Fired Salellile Senices in the Ku-hand Io the Uirrled Slares, 
Order, I 6  FCC Rcd I4356 ai 7 I 8  (200 I), SCY also, Secoiid Round As.,rgnmenr uf Geosra~runury 
,Su/el/iw Ohi l  /,ocarwns lo Fixed Su/e// i /r  Service Space S/u/iom 111 /he Ku Bund, Order, I6 FCC Rcd 
1 4 3 8 9 a 1 ~ 2 6 ( 2 0 0 1 )  



llic Coininission scck comment on thc following prokction cnteria in order to safeguard current 

DBS systcins: 

0 A single-entry C/I ratio o f24  d B  within CONUS for national beams and 
spol bcams (including EOC) Cil based on 

1 45 cm rccci\'c antenna 

ITU-R Rec BO.] 21 3 reference pattern 

0 5 dcgrcc rcceive antenna mis-pointing 

1.05 d B  bandwidth advantage due to frequency or polarization offset 

A siiiglc-entry CII o f  24 dB for Alaska and Hawaii based on I-meter 

. 
0 

rcccive aiiteiin;~ 

I l i e  C/I value of 24 dB is bascd on an aggrcgatc CIl o f  21 dB, and the assumption that two 

satelliles at [he newly proposed orbital localioiis will straddle a nine-degree spaced satellite.*' 

Additionally, iindcr a less tliaii iiiiic-dcgree spacing regime, DIRECTV would propose 

tlic rollowing ci-iteria to protect "twccner" satcllite systems 

. A singlc-cntry CII ratio of I2  dB from Plan modifications at 61 5" W.L., 
1 0 l o W  L ,  110OW L ,  1 IO" W.L., 148" WL. ,  157" W.L,  166" W . L ,  and 175" 
W.L. i n  service or filed after the datc scwicc rules are in effect. CII based on: 

9 75 cin receive antenna 

9 

1 

1 

ITU-R Rec BO 121 3 rcfcrcnce pattern 

0 degree iiiis-pointing Tor CII calculations 

1 05 dB bandwidth advantage 

No protection from currently operating or tiled modifications at 101" 0 

W L . 1 l O " W L  and119"WL 

" 
Yore that  WRC-2000 adoptcd a n  aggregaie pi-oteclion ratio of 2 I dB for co-channel signals in order 
to prolecr dlgilal awgnmenls froin digital emissions in Regions I and 3 See ITU Radio Regulat~ons 
Section 3 3 ofAnnex 5 ofAppcndix  30 



Based oil tlicsc operating coiiditions. twcciier systems would be able to achieve 99.8% 

mailabilily 111 most U S cities And wi lh  recent advances in modulation and coding techniques, 

11 is possible lo deploy saiellitcs with lower EIRP (compared to current DBS satellites) and 

achieve cqtial or greater capacity than systciiis currently in operation 

C .  Rules for Issuing DBS Authorizations to Operate from New Tweener Orbital 
Locations and Status of Pending Applications 

Any new DBS orbital locations that the Comniission makes available should be granted 

to Iicciisees hased on the currciit rules governing domcstic DBS service. Under the current rules, 

DBS licenses are granted pursuant to ai1 auction process.24 Therefore, if the Commission 

decides, after comprchcnsivcly considering the implications for US. DBS service and the 

MVPD markcr as a whole, to revise the U S. DBS orbital spacing policy, I t  should subject any 

i i i i l i a l  applications or petitions to provide service from new DBS orbital locations to competitive 

bidding procedures. 

Corrcspondiiigly, the Commission should address the status of the EchoStar pending 

applicauoiis for tweciier s;ltellitcs, the SES Pctition, and any other pending applications or 

laiidiiig rights petitions that seek authorization to serve the United States, and should dismiss 

iliesc rcqucsls without prejudice to thcsc parties' participation in an auction process. If the 

Coinmissioii takes the path ofcreatiiig twccncr orbital positions, it should give all current and 

potentla1 providers or U S. DBS servicc thc opportunity to acquire and make use of these new 

orhital resources 

'' 17 c' k R 2 5  148(d) ("Mutually excIusive initial applications to provide DBS are subject to 
compet i t ibe bidding procedures ") 



D. 

lftlic Commission dccidcs to adopt an alternative orbital spacing policy for DBS 

Treatment 0 1  Foreign-Licensed Systems Seeking to Provide U.S. Coverage 

satelliles, tlic Commissioii should cxpressly address the status of foreign BSS systems 

seeking lo providc U.S DBS se r~ icc  DIRECTV proposes that the Commission, as is the 

currcnl praclice,’ cause foreigii-liccnsed systems servins the United States to abide by 

311 U S donicstic service rules governing DBS and the new DBS orbital positions. 

I\’. CONCLUSION 

For tlic forcgoing reasons. the Conimission should grant DIRECTV’s Petition for 

Ruleinakiiig to exaniiiie the need Tor and feasibility or introducing tweener satellites operating i n  

the U.S DBS service at orbilal spacings of less than nine degrees. The Commission should not 

grant licenses for or landing rights from DBS locat~ons between the current nine-degree spaced 

orhiral positions until  [lie Commission makes the technical and public interest determinations 

requested by this Perilion 

’’ Tn i t s  DISCO If Outler, the Cominission held that i t  would: 

requirc non-U s satel l i te operators to comply with all Commission rules applicable to U.S. 
salrllilc operators To do otherwise would place U S. a n d  foreign operators on uneven 
competitive footing when providing ident~cal satellite service in the United States and would 
defeat our puhlic policy objectives in adopting these service rules in the first place 

Iii rkr bIu.lu,ro- oj l h c ,  C’ ( i i i7 i i i i~uioi i  ‘ 5  Kcgulurory P o k l e s  lo Allow Non. u s Licensed Spuce Sln1101z.c lo 
I’i~owle Uotiievtic uiid /ii.lu,~~ri7uliutid Sulellile Service i i i  lhe United Slale?, Report and Order, 12 FCC 
Kcd 24.OY1 al 1 I73 ( I  997) (“DISCO I I  Order”) 
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